Liver Transplantation for Hepatolithiasis  by Strong, Russell W. et al.
Vol 25 • No 2 • April 2002180
Liver Transplantation for Hepatolithiasis
Russell W. Strong, Soo P. Chew, Daryl R. Wall, Jonathan Fawcett and Stephen V. Lynch,  Hepatobiliary and Liver
Transplant Unit, Princess Alexandra Hospital, Brisbane, Australia.
INTRODUCTION
Hepatolithiasis is a disease process that is frequently
encountered in Asia.1–4 Eradication of stones is often
difficult so that incomplete clearance and recurrence of
stones is common.5,6 The combination of surgical, endo-
scopic and percutaneous procedures over the past decade
has resulted in improvement in stone clearance.7–12 The
consequences of long-term hepatolithiasis are repeated
episodes of cholangitis, liver atrophy, liver abscesses, biliary
cirrhosis with portal hypertension and liver failure.8,13
Despite good results with liver transplantation for a wide
range of benign liver conditions,14 the results of
transplantation for hepatolithiasis have seldom been
reported. This paper describes the experience of four
patients who underwent transplantation for hepatolithiasis
with secondary biliary cirrhosis.
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Hepatolithiasis is frequently encountered in Asia, but is relatively uncommon in Western societies.
The improved surgical and stone fragmentation techniques that have evolved over the past decade have
reduced the incidence of retained or recurrent stones with a consequent reduction in progressive liver
damage and cirrhosis. Nonetheless, disease-related mortality from liver failure, bleeding oesophageal
varices and cholangiocarcinoma still exists and a proportion of patients are cirrhotic at their initial
presentation. There have been good long-term results following liver transplantation for a variety of
cholestatic liver diseases, but transplantation for hepatolithiasis has seldom been reported. This paper
reports four patients who underwent successful liver transplantation for hepatolithiasis with secondary
biliary cirrhosis. (Asian J Surg 2002;25(2):180–3)
CASE REPORTS
Case 1
A 50-year-old Caucasian female was referred with
symptoms and signs of end-stage liver disease. She had a
long history of recurrent episodes of jaundice. Endoscopic
retrograde cholangiography (ERC) demonstrated a normal
extrahepatic bile duct with intrahepatic stones filling the
bile ducts in both lobes of the liver. Repeated attempts at
endoscopic removal of the stones had been incomplete
and, prior to referral, cirrhosis was diagnosed on liver
biopsy. She underwent orthotopic liver transplantation
using a whole liver graft. The removed liver was cirrhotic
with dilated ducts packed with multiple stones and sludge
that were firmly adherent to the duct walls. Her
postoperative recovery was uneventful and she is alive
and well 14 years later.
Case 2
A Chinese female was referred for liver transplantation
at the age of 28 years. When 13 years of age, she had
undergone cholecystectomy and choledochojejunostomy
for jaundice from suspected congenital hepatic fibrosis.
She subsequently experienced repeated episodes of acute
cholangitis. Percutaneous transhepatic cholangiography
(PTC) revealed multiple intrahepatic biliary calculi, despite
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a normal biliary-jejunal anastomosis. A revision hepatico-
jejunostomy was constructed in order to obtain
percutaneous access to the jejunal loop. She continued to
experience recurrent episodes of cholangitis, which were
treated by repeated percutaneous choledochoscopies
and electrohydraulic lithotripsy, but with only temporary
resolution on each occasion. At the time of transplantation,
she weighed 35 kg and was transplanted with a cadaveric
reduced-size left lateral segment graft, using the Brisbane
technique.15 The removed liver was cirrhotic and the
ducts were packed with stones. Hepatic artery thrombosis
in the postoperative period necessitated biliary
reconstruction for partial necrosis of the bile duct.
Thenceforward, her recovery was without incident and,
seven years later, she is well with normal liver function.
Case 3
A 39-year-old Indonesian male presented with
a 3-year history of recurrent right upper quadrant pain and
jaundice. Intrahepatic stone disease with multiple strictures
involving both lobes of the liver were visualized on ERC
and computerized axial tomography (CT) demonstrated
right lobe atrophy. He underwent open cholecystectomy,
attempted stone extraction and a Roux-en-Y hepatico-
jejunostomy, with percutaneous access to the jejunal
loop. The liver was cirrhotic. Operative clearance of the
intrahepatic stones was incomplete and subsequent
percutaneous attempts were unsuccessful; he was referred
for liver transplantation. He was transplanted with a right
hemiliver graft as part of a split-liver transplant. The
removed cirrhotic liver showed dilated ducts packed with
stones and multiple abscesses. He made an uneventful
postoperative recovery and, at 5 years post-transplantation,
he is fit and well, with normal liver function.
Case 4
A 23-year-old Vietnamese male was referred with
recurrent jaundice, fever and right upper quadrant pain.
Imaging with ultrasound, ERC and CT demonstrated
multiple intra- and extrahepatic bile duct stones with
atrophy of the left hemiliver. He underwent left
hemihepatectomy and choledochectomy. Removal of
the right-sided intrahepatic stones was attempted over
many hours, but was only possible from the major ducts.
A Roux-en-Y hepaticojejunal anastomosis to the right
hepatic duct was performed, with fixation of the jejunal
loop to the anterior abdominal wall. Over the next 4 years,
repeated endoscopic stone extraction procedures were
performed via the jejunal loop. The patient suffered from
recurrent pain and cholangitis and had persistently
abnormal liver function tests. He then presented with
gastrointestinal haemorrhage and upper endoscopy
revealed grade II oesophageal varices. At the age of 29
years, he underwent orthotopic liver transplantation with
a whole liver graft. The removed liver showed fibrosis and
early cirrhosis with calculi filling the dilated ducts. He
made an uneventful recovery and is fit and well 4.5 years
later.
DISCUSSION
In Western societies, bile duct stones mostly originate
in the gallbladder and the prevalence of intrahepatic
calculi is low (< 1%).16 In contrast, there is a high pre-
valence of hepatolithiasis in East Asia, where figures
varying from 1.7% to 53.5% have been reported.4 Even in
populations of similar ethnic background, differences
have been observed in various geographical areas —
notably, those of Chinese descent in Taiwan, Hong Kong
and Singapore and in different parts of China.
Environmental factors such as food and infections by
bacteria and parasites have been incriminated.4
Surgeons in East Asia have been at the forefront in the
development of treatment strategies to deal with the
disease which, while decreasing in incidence,11 is still
common in the region. The reported high incidence of
retained/recurrent stones (46%–47%)6,7 that occurred up
to a decade ago, has been markedly reduced. The more
accurate definition of the site and extent of the disease
through improved radiological techniques and the
advances in endoscopy and stone fragmentation
technology, have permitted the treatment to be fashioned
for the individual patient. Choledochoscopic removal of
intrahepatic stones via the T-tube track was successful in
69% of patients reported by Takada et al,10 the failures
being related to a severe bile duct stricture or drainage
variations of a segmental bile duct. Cheng et al achieved
88.4% clearance of intrahepatic duct stones with
postoperative dilatation and stent placement through
strictures via a T-tube track.12 Liu and his colleagues used
hepatic resection in 57% of cases for liver atrophy, liver
abscesses, biliary strictures or cholangiocarcinoma and
hepaticocutaneous jejunostomy for postoperative
choledochoscopy and stone extraction.11 Complete
eradication by choledochoscopic extraction was
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achieved in the 23% of patients found to have residual
stones.
Hepatic resection appears to be playing a more
prominent role.7–9,11,17,18 It is indicated where the disease
is isolated to one particular segment or hemiliver,11,18
when there is atrophy, abscesses, non-correctable major
stricture and cholangiocarcinoma.7,8,11,17 Resection of
the left lateral segment or left hemiliver has been advocated
for bilateral hepatolithiasis and biliary strictures in that it
simplifies treatment of stone clearance to one side only.9
It has been demonstrated that the clearance of calculi
and prevention of bile stasis and cholangitis at an early
stage will avoid the sequelae of progressive liver damage
and cirrhosis.8,19 Nonetheless, despite the improvement
in complete stone removal, there is disease-related
mortality, which was 20% during a mean follow-up of 6
years in the series reported by Chijiiwa et al.8 The causes
of death were liver failure, bleeding oesophageal varices
and hepatobiliary carcinoma. Three of the four patients
transplanted in Brisbane had liver cirrhosis when first
diagnosed with hepatolithiasis. Established liver cirrhosis
has been reported in 10%–15% of patients at initial
presentation.8,19 In addition, the possibility of the
development of cholangiocarcinoma needs to be
considered.20 The increased incidence of chol-
angiocarcinoma over 5 years from 4.7%21 to 16%11 in
Hong Kong and 5% 22 to 13.7%23 in Taiwan is a disturbing
trend, particularly as the reason is unknown.
There are good long-term results with liver tran-
splantation for a wide range of benign liver conditions,14
but the role of transplantation for hepatolithiasis is not
known. Most liver transplant programmes have been in
Western societies where hepatolithiasis is relatively
uncommon, although with more widespread migration of
East Asians, the condition is seen with increasing frequency
in Western countries. The four patients transplanted in
Brisbane had global intrahepatic stones involving both
hepatic lobes and extending far out into the peripheral
ducts. They had secondary biliary cirrhosis and evolving
liver failure, and transplantation, as with other cholestatic
liver disease, was the ideal treatment. Whether it has a
place in patients when they are resistant to conventional
systematic multimodality treatment is yet to be ascertained.
The combination of advanced liver disease, portal
hypertension and previous right upper quadrant operation(s)
can make the liver transplant procedure extremely difficult
and hazardous. The best option would be to select
patients for transplantation before they reach end-
stage disease or develop malignancy. The limiting
factor of suitable donor organs must impact on the
decision-making process and this is even more relevant
in Asia.
CONCLUSION
The present cases demonstrate that a favourable
outcome can be achieved with liver transplantation for
global hepatolithiasis complicated by secondary biliary
cirrhosis and evolving liver failure. Liver transplantation is
probably the preferred option in patients resistant to
conventional systematic multimodality treatment before
the development of cirrhosis and malignancy, but this
approach may be limited by a scarcity of donor organs.
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